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DUMMY METAL PATTERN METHOD AND APPARATUS 

Inventor: Xiaojun Wang 
BACKGROUND 

Field of the Invention 

The present invention relates to the field of integrated circuit manufacture, and more 
specifically to an improved method and construction for the manufacture of liquid crystal on 
silicon ("LCOS") display arrays. The predominant current usage of the present inventive 
improved dummy metal pattern method and apparatus is in the construction of reflective LCOS 
arrays for projection display devices, wherein it is desirable to keep the surface of the array as flat 
and flawless as possible. 
Description of the Background Art 

In the construction of light reflective or conductive LCOS arrays there will be areas of one 
or more metal layers wherein there is no circuitry. This situation may occur within the 
boundaries of the imaging surfaces of the array, or around the perimeter thereof. A similar 
situation exists where there is very low density circuitry, which might leave substantial unfilled 
areas with no circuitry therein on the layer. Wherever such absence of circuitry or low circuitry 
density occurs, such condition is undesirable, since areas of the surface of the array will not be 
evenly supported, as compared to the areas above the functional circuitry. Since it is critical that 
the surface of the array be as flat and uniform as possible, in order to preserve the integrity and 
quality of the image produced thereby, it is desirable to use some method and/or apparatus for 
generally uniformly supporting the surface layers even where a lack of circuitry might otherwise 
provide no support. 

It is known in the art to provide "dummy" circuitry within such areas. In the prior art, such 
dummy circuitry has consisted of a regular pattern, which pattern has been largely a matter of 
individual preference. A typical example of such dummy circuitry is a uniform pattern of stripes. 
While such regular patterns do somewhat achieve the desired goal of supporting the surface 
layers, the fact remains that a regular pattern is not alike to the adjacent circuitry, and therefore 
some substantial difference in the amount and quality of support provided to surface layers 
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continues to exist. It would be desirable to have some method or means for providing support to 
the surface layers of a reflective LCOS array wherein such support is generally uniform under the 
entire surface of the array, regardless of whether or not such support is provided by operational 
circuitry patterns or dummy metal. However, to the inventor's knowledge no such method or 
5 means has existed in the prior art. 

SUMMARY 

Accordingly, it is an object of the present invention to provide a method and apparatus for 
minimizing the perceptible effects of distortion caused by uneven underlayment of the surface of 
10 an LCOS imager. 

It is another object of the present invention to provide a method and apparatus for 
I* improving the quality of an image produced by a reflective LCOS array. 

q It is yet another object of the present invention to provide a method and apparatus for 

H producing a reflective LCOS array which can be readily implemented using known 
3 3 Hf5 manufacturing techniques. 

f0 Briefly, a known embodiment of the present invention is an arrangement of metal on 

1^ unused areas of a metal layer of an LCOS imager wherein such metal closely resembles actual 
§y functional nearby circuitry patterns. According to the present inventive method, a pattern of 
?U circuitry is chosen to fill otherwise unused areas of a metal layer. A space to be filled by the 
I So dummy metal is created by growing a margin around existing circuitry. The dummy metal 
pattern is then trimmed to fill such space. Then, final adjustments are made to the fill pattern by 
trimming away slivers of metal, and the like, to conform to the design criteria. 

These and other objects and advantages of the present invention will become clear to those 
skilled in the art in view of the description of modes of carrying out the invention, and the 
25 industrial applicability thereof, as described herein and as illustrated in the several figures of the 
drawing. The objects and advantages listed are not an exhaustive list of all possible advantages 
of the invention. Moreover, it will be possible to practice the invention even where one or more 
of the intended objects and/or advantages might be absent or not required in the application. 

Further, those skilled in the art will recognize that various embodiments of the present 
30 invention may achieve one or more, but not necessarily all, of the above described objects and 
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advantages. Accordingly, the listed advantages are not essential elements of the present 
invention, and should not be construed as limitations. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a flow diagram of a method for creating dummy metal fill patterns, according to 

the present invention; 

Fig. 2 is a diagrammatic cross sectional elevational view of a reflective LCOS array, such 
as might employ the present inventive method and construction; 

Fig. 3 is an example of functional circuitry showing a safety margin created thereabout; 
10 Fig. 4 is an example of a fill area according to the present invention; 

Fig. 5 is an example of a dummy metal pattern according to the present invention; 
I*' Fig. 6 is an example of a dummy metal pattern trimmed to fit the fill area of Fig. 3; 

n Fig. 7 is an example of the dummy metal pattern of Fig. 5 trimmed to meet design 

H criteria; and 

* 2.5 

■fe Fig. 8 is an example of the functional circuitry of Fig. 2 combined with the dummy metal 

in 

|Q pattern of Fig. 6. 

3 
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|U DETAILED DESCRIPTION 

f==v 

fy The embodiments and variations of the invention described herein, and/or shown in the 

i~£0 drawings, are presented by way of example only and are not limiting as to the scope of the 
invention. Unless otherwise specifically stated, individual aspects and components of the 
invention may be omitted or modified, or may have substituted therefore known equivalents, or 
as yet unknown substitutes such as may be developed in the future or such as may be found to be 
acceptable substitutes in the future. The invention may also be modified for a variety of 
25 applications while remaining within the spirit and scope of the claimed invention, since the range 
of potential applications is great, and since it is intended that the present invention be adaptable 
to many such variations. 

S^^^^^An example of the present invention i\ a method for producing dummy metal patterns 
shown in the flow diagram of Fig. 1, and designated therein by the general reference character 
30 10. Fig. 2 is a side elevational, partially cross\sectional diagrammatic (not to scale) view of a 
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small portion of a reflective LCOS anw 1 1, such as might employ the present inventive method 
and construction. The reflective LCOS Way 1 1 has, not unlike conventional prior art devices, a 
plurality of material layers 12. The embodiment discussed by way of example herein has a 
mirror layer 14, a first metal (Ml) layer lp, a second metal (M2) layer 18, and a third metal (M3) 
5 layer 20. In the present example also areia poly (recrystallized silicon) layer 22 and a diffusion 
layer 24. One skilled in the art will recognize that where traces on the poly layer 22 mask those 
of the diffusion layer 24 are semiconductoiijunctions 26. Also visible in the view of Fig. 1 are a 
plurality of silicon dioxide insulating layerste8. 

One skilled in the art will recognize that a lesser or greater quantity of layers might be used 
10 to construct such an array. The example of Fig. 2 is intended only to further the understanding of 
the present invention. Also, one skilled in the art will recognize that the example of Fig. 2 is not 
m an exhaustive list of all of the components of such an array. Additional features such as a 
P substrate on which the material layers 12 are built, a case, external electrical connectors, and the 
I s like are omitted from the view of Fig. 2 as being unnecessary to an understanding of the 
s .?5 invention. 

in 

IQ Fig. 3 is a top plan view of an example of a small portion of a circuitry area 29 such as 

might be used in an example metal layer 30 (e.g., layer 20 underlying the mirror layer 14 in Fig. 
2) of the reflective LCOS array 11. An unfilled area 31 represents margin areas, or the like, of 



the example metal layer 30 wherein there is no functional circuitry. In the view of Fig. 3 can also 

13 

?^20 be seen small portions of functional circuitry 32. The circuitry area 29 is representative of a 
portion of one of the metal layers 14, 16, 18, and 20 wherein there is some circuitry, but also 
wherein there is not sufficient circuitry to provide an even underlayment for layers thereabove. 
According to the present invention, a margin area 34 is created around the functional circuitry 32, 
as will be discussed in greater detail hereinafter. One skilled in the art will recognize that the 

25 area around the functional circuitry 32 can be thus "grown" using conventional integrated circuit 
layout software. The size of the margin area 34 will be dictated by the particular design 
parameters being used, with the criterion being that the size of the margin area 34 will be 
sufficient to provide the required distance between the functional circuitry 32 and any material to 
be added, as will be discussed hereinafter. One or more fill areas (two are shown in the view of 

30 Fig. 3) are those portions of the circuitry area 29 which are not within the margin area 34 and 
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which, according to the present invention, should be treated as described hereinafter. 

Fig. 4 is a diagram, similar to that of Fig. 3, showing the functional circuitry area 29 with a 

functional circuitry area 40 distinct from the fill area 38. The functional circuitry area 40 

includes both the functional circuitry 32 traces and the margin area of Fig. 3 which is grown 
5 thereabout as described above, and which will be discussed in further detail in relation to the 

present inventive method described hereinafter. 
* v *^S^^Fig. 5 is an example of a portion ofta metal fill pattern 50. The metal fill pattern 50 has a 

plurality of fill metal traces 52 separated by unfilled space 54. According to the present 

invention, the fill metal traces 52 of thelmetal fill pattern 50 will be selected to be alike to 
10 adjacent functional circuitry (not shown) which might lie adjacent or near to the portion of the 

example metal layer 30 (Fig. 3) on which me functional circuitry 32 of Fig. 3 is found. In the 

1= example presently described, the metal fill! pattern 50 is selected from the metal traces of the 
O 1 

Q particular metal layer 14, 16, 18 or 20 on wl|ch the metal fill pattern 50 is to be used. As will be 

!= 
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discussed in more detail hereinafter, should 



here be substantial gaps in such metal fill pattern 50 



conceivable that an algorithm might be deve 



j ns it will be an option of the operator to add mptal to complete the metal fill pattern 50. While it is 



oped to automatically complete the metal fill pattern 



50, in the embodiment of the invention desc *ibed herein such operation is performed by a visual 
inspection and operator intervention, as will be discussed in relation to the inventive method 

fU hereinafter. I 

□ 

1 220 Referring again to Fig. 1, as previously discussed herein, an initial step in the present 

inventive method 10 is a select metal fill pattern operation 55 wherein the metal fill pattern 50 is 
selected. As previously discussed herein, in this present example of the invention the metal fill 
pattern 50 is selected from the metal traces of the metal layer 16, 18 or 20 on which the inventive 
method 10 is currently being performed. A user will select a metal fill pattern 50 which is 
25 representative of circuitry on that layer 14, 16, 18 or 20 and further which generally will provide 
an even underlayment for layers above. As has also been previously discussed herein, although 
the selected metal fill pattern 50 may be an unmodified version of an example of circuitry on the 
particular layer 16, 18 or 20, it is within the scope of the invention that some modifications can 
be made to the metal fill pattern 50 to cause it to more fully or regularly fill the area covered 
30 thereby. If it is deemed necessary or desirable, such relatively minor modifications to the metal 
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fill layer 50 can optionally be made in a modify metal fill pattern operation 56. 

In a fill unfilled areas operation 57, areas of the metal layer 14, 16, 18 or 20 (such as the 
unfilled area 3 1 of Fig. 3), wherein it is required to have support and further wherein there is no 
circuitry, are filled with iterations of the metal fill layer 50. As many iterations of the metal fill 
5 layer 50 are used as may be required to fill the unfilled area 31, or the like. For purposes of 
illustrating the invention only, the unfilled area 31 in the example shown is quite small, and only 
a portion of the metal fill layer 50 is required to fill the unfilled area 31, as will be described in 
more detail hereinafter. 

S^^j^^^ In a fill partially filled areas operati&n 58, areas such as the circuitry area 29, discussed 
10 above, are filled. As discussed previously Vierein, the margin area 34 (Fig. 3) is grown around 
the functional circuitry 32 in a grow margin area operation 59. In a trim dummy to margin 
1 4 operation 60 (Fig. 1) the fill metal traces 52 (pig. 5) are trimmed to eliminate overlap with the 

p functional circuitry area 40 (Fig. 4). This will pave a first trimmed fill pattern 62 as seen in the 

i£ 

I , diagram of Fig. 6. The first trimmed fill pattern 62 has trimmed metal traces 64 which are 

3 S5 located only overlying the fill area of Figs. 3 and\4 and, in this example, the unfilled area 31 (Fig. 

in 

fg 3). In the example of Fig. 5, it can be seen thai the first trimmed metal traces 64 has a metal 

* „ sliver 66 which is left where trimming away the functional circuitry area 40 (Fig. 4) leaves only a 

\*f thin portion of the fill metal traces 52 (Fig. 5) behif 

fU One skilled in the art will recognize that design parameters will prohibit very thin metal 

■ j 

~~20 traces such as the metal sliver 66 shown, by way of example, in Fig. 6. Therefore, in a remove 



dummy slivers operation 70 (Fig. 1), such artifacts which are prohibited by design parameters are 
eliminated. This will leave a second trimmed fill pattern 72, such as that shown in the example 
diagram of Fig. 7. The second trimmed fill pattern 72 having thereon a plurality of second 
trimmed metal traces 74. In the present example, the second trimmed metal traces 74 are alike to 

25 the first trimmed metal traces 64 of Fig. 6 with the exception that artifacts such as the metal 

sliver 66 have been removed. 
^f^^^^Fig. 8 is an example of a completed mital trace pattern 76. The completed metal trace 
pattern 76 is created in an overlay functional and dummy patterns operation 78 (Fig. 1) by 
combining the functional circuitry 32 with thd second trimmed metal traces 74. According to 

30 the present invention, the surface of the circuifiry area 29 and the unfilled area 31 (Fig. 2) are 
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filled in with patterns which general resen^ble the functional circuitry 32 (Fig. 2) thereabout. 
^ S ^' ec * * n ^ e 3X1 reco S n 4 e that the operations 59, 60, 70 and 78 can be repeated 

breach different circuitry area 29 to be filled in according to the present inventive method 10. 
Similarly, In the fill unfilled areas operation 57 as many iterations of the metal fill pattern 50 as 
5 necessary to fill the existing quantity of unfilled areas 3 1 can be used. The quantity of iterations 
of the inventive method 10 and each step thereof will be peculiar to the particular application. 

Various modifications may be made to the invention without altering its value or scope. 
For example, the functional circuitry 32 and the metal fill pattern 50 depicted herein are used by 
way of example only. The invention should be applicable to essentially any such patterns. Also, 
10 the example of removing the metal sliver 66 in the remove dummy slivers operation 70 is merely 
an example of modifications which might be made to the metal fill pattern 50 to cause it to 
|* conform to specific design parameters or specifications. 

13 All of the above are only some of the examples of available embodiments of the present 

fcj invention. Those skilled in the art will readily observe that numerous other modifications and 

:&5 alterations may be made without departing from the spirit and scope of the invention. 

IS Accordingly, the disclosure herein is not intended as limiting and the appended claims are to be 

3 

\a interpreted as encompassing the entire scope of the invention. 

iu 

I*- 

fU INDUSTRIAL APPLICABILITY 

i«20*^^^^ The inventive method for creating dummy fill metal patterns 10 is intended to be widely 
used in the production of integrated circuits, and in particular video imaging devices, especially 
where the size and/or criticality of thel display requirements call for minimal distortion and 
optimal image clarity and resolution. THe present inventive method is potentially applicable to 
any metal (circuitry) layer of the array stack. However, it is thought to be more useful and 

25 necessary the closer such level is to the top layer, wherein reduction of physical distortion is most 
critical. | 

The inventive method for creating dummy fill metal patterns 10 can be used wherever there 
is low density circuitry, or where an area of essentially no functional circuitry adjoins an area of 
functional circuitry. Since the metal fill pattern 50 is chosen from patterns already existing on a 

30 particular metal layer 14, 16, 18 or 20, it is more likely that metal fill on such layer will be alike 
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to, and will provide support similar to, such existing functional circuitry. 

Since the method for creating dummy fill metal patterns 10 of the present invention may be 
readily produced using known manufacturing methods and operations, and since the advantages 
as described herein are provided, it is expected that it will be readily accepted in the industry. 
For these and other reasons, it is expected that the utility and industrial applicability of the 
invention will be both significant in scope and long-lasting in duration. 
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